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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claims 1, 3, 4, 6-9, and 11-13 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over U.S. Patent 6,436,613 to Fallahi et al. in view of prior art 
stated in admission. Fallahi teaches a laser diode with an integrated p-i-n 
section that comprises a p-type region 68 having a front contact/electrode 66, 
and i or intrinsic region 70 having two feedback gratings 76 on either sides, and 
an n-type region 72 with a backside contact 74. (See at least Fig. 17 and its 
descriptions) Since the gratings show widths in Fig. 17 and the laser diode has a 
depth, the gratings at least extends in two dimensions. The diode laser can be a 
distributed feedback laser (DFB) or a distributed Bragg reflector (DBR) laser. 
Light is resonated between feedback gratings 76, which serve as partial 
reflectors. The fact that light is propagating and being reflected within the 
intrinsic layer teaches the presence of an optical waveguide. The fact that the 
light is propagating and being reflected within the intrinsic layer simultaneously 
teaches that the light is propagating down the waveguide in a "Zig-Zag" manner. 
Fallahi further teaches that electrodes can be deposited on the feedback gratings 
whereas the optical index is varied by the electrode. (See Column 14, 



Application/Control Number: 10/700,245 Page 3 

Art Unit: 2883 

paragraph 3) Fallahi still further teaches that silicon substrates can be used as 
heat sinks and optical benches for optoelectronic chips such as laser diodes. 
(Column 3, paragraph 1) Fallahi still further teaches that it is preferred to 
integrate a sol-gel based grating with a ridge InGaAsP/lnP multiple quantum well 
structure. (Column 12, paragraph 6 to Column 13, paragraph 2) Fallahi does 
not teach the electrodes/contacts receiving RF signal, but such an arrangement 
is known in the art as discussed by the Applicant in [0002]. It would have been 
obvious to one having ordinary skill in the art at the time the invention was made 
to apply RF signal to the electrodes in contact with the p-i-n section. The 
motivation would be to use the RF signal to provide modulation voltage, which in 
turn varies the optical refractive index of the gratings. As Fallahi's laser diode 
fully meets the structural limitations as claimed by the Applicant, it is at least 
capable of performing the same function(s). The method of modulating using the 
semiconductor optical modulator is inherent to the structure of the optical 
modulator and is also rejected. 

Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fallahi et al. further in view of U.S. Patent 6,870,624 to Hobbs et al. Fallahi does 
not teach using etched holes to serve the functionality of gratings, but such 
structure is known in the art as "photonic bandgap" crystals. Hobbs gave a 
detailed review of this technology. (See Column 2, first paragraph) It would 
have been obvious to one having ordinary skill in the art to use a photonic 
bandgap material (or one with plurality of holes etched within) to serve the 
functionality of the gratings. The motivation would be to take advantage of the 
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wavelength selective nature of photonic materials, and that they are typically 
more compact than arrayed waveguide gratings and is also not limited by 
multiple diffraction orders. 

Claims 5 and 10 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Fallahi et al. further in view of U.S. Patent 6,822,982 to 
Yoshida et al. Fallahi teaches all the limitations except for the diffraction gratings 
being formed by a Quantum dots material. Yoshida also teaches a PIN 
structured semiconductor laser having a n-lnP layer 2, a spacer (intrinsic) layer 4, 
a p-lnP cladding 6, and an active layer (waveguide) 3 with gratings 13a 13b on 
both sides. (See at least Fig. 15A and its descriptions) Yoshida further teaches 
that the active layer may be a quantum dot structure. It would have been 
obvious to one having ordinary skill in the art at the time the invention was made 
to use a quantum dot structure taught by Yoshida as the grating material in the 
invention by Fallahi. The motivation would be that quantum dots structures 
allows higher density of spaced dots and thus smaller size of gratings, and 
smaller sizes of components are always advantageous in microelectronics. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The Applicant is strongly encouraged to review all the 
cited prior art before responding to this office action. 

U.S. Patent 6,795,622 to Forrest et al., on a photonic integrated circuit; 

U.S. PGPub 2005/0014300 to Welch et al., on an optical amplifier; 
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U.S. Patent 6,563,631 to Delprat et al., particularly the embodiments 
describing Fig. 1 and Fig. 3; 

U.S. Patent 5,367,177 to Taylor et al., on a wavelength selective optical 

device. 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Charlie Peng whose telephone number is 
(571) 272-2177. The examiner can normally be reached on 8:30 am - 5 pm M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examinees supervisor, Frank Font can be reached on (571) 272-2415. The fax 
phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 



free). 
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